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y 

wm 2 mwk(o^ 1 isiij^' (cisstg Ltzwzw. 2 wmk 
o:>W.2mmiz:^m)i.zmu-^ixfcW,\ <r>x4 -y^x^ 

[;lii;J<ii'i'3] ]iiinti;«.i.«x-f y^J-y/^F^SAv r://!.' 

> -v Ndf-/^ .t- vx'hh. mm. 1 tiic«(7jfiKrv 
[ m-^A ] !iii«i!gp5 2 SOX -f -v >• c^mw , ^^--f ^t- 

2 ^Vi}:*5'.c: ■xJ^^thX 'j (C . (ii)?ldl(j?.S\.:^ t '.^ -t /L-y;>fi[!i?i: 

^^r: ^>«. . ;iV/*^« 1 -iphA <f^vrrtiMzmk<^MW& 

ii\}^\cm£thXo\i:mi^t\f:m2mmMt , 
muM I wm t mam 2 mmm t *^3cM-^-sfi«ncfc 

^ -^X . mSm I Wm h mEm 2 ^Vi£l t colftltc^ii L- 

X mhim 2 mmoyt^ i mwmmzw&th x o 

mhiM2wm%cr>w. \ mmmzm'i^iLtimm^/zwm, 

mB^i&.y< ^ 'J -fc /Ki . wmm2mM\iZW&XX JBfiJi 

i'J'Oiii/cidm 1 #mifc*««u-c m^iutSS 2 

[ mm 7 ] li^l1■illl^viiW/L';£'ii^i^{•^T•^.i . mm^m 
> . mmmm-mio^ \-^zm&.^ixtz7f,\ ommi&sii^ 
w-.. . mijif. 1 ■^m&mwm.\-\zm%^ixrzmm\ 

I .i'li H ] rn 11 >i\\ ( in (.J 2 m-jrWH . 1 1 W 1 W 



(2) ^B32 0 0 3-2 OS 78 5 

2 

.l:.«;M'< ) f)-? b 'J yC^/clcfieiS^ii/:: ( m x n ) |I8£7) 

1 i^veiSli; . 

liuIiiliS'/vX t 'J -tylCiHlD L T-^^-'iKcSill^ n?t n *t'.> 
3>;2i^mt8i:. 

D ^ 9 iwEm 1 mm(nmzm^ % ixtz ( m - - 1. > :^<^o 

10 iWigfiSm;^ t 'J -k/Ut^ffiS L t ES^itfc ( ( m - 1 ) 

nm2m'Wkt-ii^-m:^-hmxzii\-^x . mga^vo 

iitiie35 1 « X ^ •/ ^ y ^^ma , mm^ «.3f5 2 ^^'tjs 
tma.^'i<om3mnMtif'mthmziiv^x . litf 
f [i# o:>^. 2 wm t fiK# «om 3 ^: \^zmm 
{zmt^ixxm. 

m^miz:m.^ixtzmsmKmm-t . mm.'A 
marmm-T^'&m^ix. i)otiU^-'<m\wmiz 

mi ^ ixfz W, 2 0) X i v -7- >■ y'r'y^fi > (irtj' . 

[ mim 1 0 ] mm^. \ w .^^ ■•> -i- >- ^■■-=f^s// . r v 

[fWjRJHl 1 ] mmi2cox-^ y-^yym'i^. y-i 
■A- \^ttii,i:mm^ H y y>x9X'hh . Wfls*' 

[ mm. 1 2 ] Htiges^^;^ t u -t /i-c'jffi-ft^i&iA^'^fi') 

^ 'J "^A-mmmd-zWi^ m, 2 wm.'c-i^ 

40 .1 <?)©m^ ^- 'J -fc /I- 1 iJS 2 s'JfigSi.x ^ 'J -L-;!-- >: i*: (i t . 

mfsi.W. 1 (r)m\>< t ') ■ti\^t WiM 2 <'mS\ x ^ U -t: H 
tiM&l^ixtz. mmsirhl 2<f)\.^'i'ixMzM\t(0 

msmmu 

vxtnmm <^r~^' h '.) .^mcRw.Mifz ( mx n > nii 

50 /KC*.f te L- X tcfiiiifi: ^ it/;; n 2 i^vi£|j! t . 
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(3) 



3 iii/Biim .1 ^^miSlwlSjUigilil^ii?^ ( m- i ) --i^nm 

( ( 111 1 ) y. n ) fitDa'? 1 i^x^. -f -^'i-yy^mt zm 

t . fi!i;li!6iJ.5v X -t 'J -t: ;m . mif^ '< 1 i Tp) 

Wihxii"^. ^■m\<nyA -f^v'/-\mt. iiye* 
ii 1 m-.. n y.Tw3iiit ) fja^ 25?m?«(cs^ i orrM\,z\^ 

- 9 -r l!f ^ ii^ti'm .1 r y't , 

iiifildm 1 s*) 7, -f ••/ ^yyVm^ii'MtX . mltti ( m- i ) 

i: (m - 1 ) \:xT(nm.) <r>w.3mmmii'(:Smmim 
m. 2 wmk^ii^'>x-mM:xkL . mm^ i.mw. 2 

<?vii^«(ciiiiiiiim 1 S'.v;;|fi) «SR,!r>f«f; 2 iO-yj|.'ilt'l&li// 
m:fx S C i T'il- 1 «> fig^Hc 0 . l)!|§aS5 l. -f -y r (c 

T--vr,> *ffi/-. mmmmmt mam. 30 

{ Jii^Rffi 1 5 ] inrf n ( ni(;J: 2 !.:J..I:.i5'.V»1C . ii ti .1 
W, rC^m^i) Or^ \- '\ y xmzmt^ixf^ ( m > n ) (i 
J')fcaiv ^^:'i-t'l. > . iii/iidfe*r^^^ '.i-t/l.•(cJ^•UL•L'C-(!^■ 
?r(CRliii'^?n/:-!nv^-c?;)5? 1 i^tist , iw[iesjrv.>{^- '^-t 

iM/af; 1 wmoMfi^zW^^Mc ( in - 1. ) -ifffM 

( ( m - .1 ) X n ) \mm 1 <7)X-f /-T-y^^^-Prai: &if| 

gt!^ i')?!^ 2i§'«:IS5i: ^^xH-^-^ffll-djCfev^T . fjE^ 

ixx B 0 , 1 cox >f -y ^- yymkii . Mi^ 
ffM 2 JfmiS > '-^ com 3 i: A^-XirH- !.« 

j?si(cfe V rc . fjge^.^ cogs 2 mm t <o?b b aji 

1 1; -t /i-cri^ix-f i'Lid:. Miltl^ <?com 2 i^vi£i*t^i«^^ 
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4 

ii}mx'h'>x. 

foii??!? ) CO 5^ 2wm^p^imim:^^<^)m I mm^^) -) 

^^c^iMjJ^^i-i/ca^K^-r (KmWJ: (m- 1 ) WT<7.® 

ii'^iri X ifiiSi 1- fiSti" 1 xn (■> ixh'-mM'-'i * mv^- 
[ 0 0 0 n 

L, 1^(3, TMR (Tunneling Magnetoresisl.ivc) M-f 
[0002 ] 

[J^£*CO}"itifi] jfi-?-, DRAM ([Jynamic Rnndoni Acces 
s Memory) -"^SRAM (StalisLic Random Access Memo" 

ry) izitbhi'mm^mmmm.tix . mram 

(Magnetic Kandom Acc6,'s.s MeiiK')ry) /PBllilzi'nV-X^ ^ 
^ . C (7) M R A IVUi , ffJlI-.( J: S R A M 3lR/*<7)«f '^^1 

/my*i\i Lmmt □ r a m-^7i.c)mm^mw"mx$> 
msmmt ix mv^x v ><b . 

[0 00 3] MRAMTJd. r- ^tm^t ^fimi-T 
t LtTMR:^T-5rfil:)T1ta^i*'M--t-^ix-Ci->S, 'I' 
iVl R^fiT-y , 2 OCO^^ttlil t ^<7)|SU~ !?J i£ ixyffWv ^ 
ier*lA'"-j=5r&iVIT J (Magnetic Tunneling Juncl.io 

II) i:. -•V)c?)Mm4<)Btlg-^-&K')5i(K^^^^ 

[0004] ix-m&mi^zmLxv^h-jyc^rm&m^ 

(i . KiiS!6S«:«cl t co|S|T'2g«ifc'i^!'/3!cffifi<JC=5r o T 

-'r^')(ii?.m^--;<y NAMvtSixTV'.g.. ccoiirifigl^l; 

vr^co^fisig-:(*i«i , nWi-hmm^i hz.tizX'> 

x^cnm.i'cmrM^i.z^th^tti'^X'^ z.m. 

® ^if ilffl L T * 'J ^:: /U^cOr- ^' colif # tfi ;t r'Sr^b 
ixS . ')\^W^\.zl r. T]a<b*'ixf£l-'g. ^c?.)^!!!!^^^^! 

[0005] .LKffijScOTM R»5-T-(C*5V^T(J:, 

(c!fiiiiJPi-^ r i 0 . h y'A-ivmmmmz:!. -..-c 

fil;tiiffi7!)^'^iJ-f ^ , ^ CO h y ^^)^mmm\^)k 5r filfil L 
T;< ^ 'J -b/i^tcfif ^ii^ixycT- ^coM^*lti L A^t^^ 
ix&. 

(0006] -ffitc. TMR^-f-$:fli«.->itSg'iUim?i^!S 

(cfooTti. 5:i'Hl^ai-|.2*tf'.^l?'ll5l^)lH'\ Cc^:) 
2 *coif ^ oPil- vl >: J; o 'C ik 2 -^J i&iC) 
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[ 0 0 0 7 ] in 5(±. TM Rm~Hzmmtum,W}^ 

■/■zmZim'<i:mMc^yX ^ ? (i , \\m 6 0 0 ^ ii s r 
h n '< K lllllS > ^ . L T-c //o T . T M RS'T 6 0 1 

c, ] 1 t^lrf 1^)2^ t'X^ $(^)W")^pTM Rm-f6 0 1 i'Z 

fm^hh. zc^)mh<^M'^]^ii:i. smmmm e a s y 

> l>i) T-#> Zixt nmz , -r >- ■•/ h l« 6 3 1 CI-><I'4J 

1 'C^i^i'M i^ ^t ("] ^ i }tis%«»'r m Rm i' 6 0 1 

[ 0 0 0 8 ] -X-l'li 1 0 .1 1. TTn'ri"!^' ^ ^ ir'^fr^ 
fi?>ii>: , 16 3 1 tf<'^^?:h-:>m,nht 

t^hh\imimtX^'^'6'/-z^:>i^z^ TMRm'^f-S 0 1 \^c^) 

[00 09] '^fmM^mv^xTMRm'T--izT-^^m 

^QA^mM!mm:tLX. TMRm'HP^Kf:^^:^=^'J 
h y y >X 9 r ffl V #T M R^-f- 5: iitRi' "^Jj^c?)^ 

^AmMmip. ^mpmw^5 73450 5-^-«^istci#i^ 

^ ixx \. ^ ^ . W 1^' , c (r> 1 M ' r . ) -}- 1 h y y>y.9 
[ n 0 1 0 ] 1^1 1 (A-X. 1 MT J -h 1. b y y>'x9mc^:> 

M R A Mmnrnwrnwh 0 , 121 .1 7 . .x ^ u -t y^a; 
■nmmmmxh^^. t-r. igii 75-#!K!lt. 

(si. y--h^Ei^i7 2 1 . V^,:</'HU.'f > gf(j?i^7 7 1. . 
7 7 v/;»b>i;j, h yyyZ9 7 1 ^yifW^^SL^flXV^h. 
y- l-*':iy^i7 2 1 (ii7c=A?«LlH<=':)^:^- ( WL) ^rflil 
picLT V , NVli^^7 2 1. jj^li, ij^lniiei*! 7 9 
3 k^V^^^^mOYri^^y ( D L) 7 3 1 tm 
fiit'$nTt^-&. h 7> i^'X^ 7 7 QCOF Vm^l 1 
2\iZVXzxy9y Vy^9}\^19 l-ffmi^ix. ^^btcny 
9'/V.^9)V19 1 \z\X^\m 792 ilT l 

1 tmr9}M'-7 o i 

irCV^^>. C^?:)TMRMM-7 0 UJC^t^y NJg ( B 
i.) 7 I 1 irmk^iVC^^h. 
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[ 0 0 .1 1 } :Lo:iXotMmmi^~mhy^'t')'^)V 

^m^m^ixz'^ V V 'v9>^mzm.t^ii^. m i 

etCTn-t ct 0 tC. h -3^ 7 7 0<7)>-- h'1fl£t67 2 

l/;-^>^l)i^«^a!Lffl^oy~KI87 2 1-7 2 3 1 . Iff 
^mimcOr'J y hm 3 1-7 3 3fcii¥ff(Cfii!rS^ 
ixT(.^l>^ iJt. h"7y>''x^^7 7 0^0Hlx-^>'ttgfe? 
^il/cTMRfrJw 0 ] t'-y hJ:S7 1 .1.-7 

1 3Wge$il-g). e-y hia7 I 1-7 1. 3^, 

|g7 2 1-7 2 3io.t tA'rV'y h¥g7 3 1 -7 3 3 i iflr 
10 ■xlXmm^iXX\^^h. ^^h. hyy>'X9770c^y/ 

[0012] mi(^MiBzX 0 . V h 'j ^Mk^zmk^ 
ivrz h y y 'yX 9 irZ X T ^ 'J -t Mm^R ? ix . V - 

-r - .9 am l^mi /m^^lW l ^p^-r^hii . 

[00 13] ^\m}^}^m^x'v^^m-\iZT--9^^ 

^MsVl^ymmmMit IX. TmRm-HP^V^s:'/^:^ 
^')^)i'^'7V')9xmz^L, Z>i -y-l-yyimb 

Lxy^ :^-}'im\^^x^TMRm''y-^mmi-htrjW 
20 msimmwp. ^mm^^ 5 6 4 0 3 4 3^<imu^ 

7ik^iXX^^l. OT. ^l^^^yW^-F^mi^Z-cl MTJ 

xmm^-h. 

[ 0 0 1 4 ] 131 1 8L1 . .1 MT .J -1- 1 y-^ vmc^M 
RAMcomEmmsxh^ . lai '^iix^^j-iifumrc^) 

)[^^(^Mmz'o\.'^xtmth. ^-mt^^mse om\ 

izm\il^Mzpmi§S 07a.t nfiJiS 0 7 b(C.]:". 
:^W^-K8O7;0^m$nTC^-S>, ^ /otil-ec^Xl:. 
30 , K^iaSf*! 8 0 2. 3^ ffittf*/i 803. imm 
8 0 4. 3^K+3:«^/i 8 0 5 ^ S 1^ IVl R:^-T 8 0 .1 /p 

mmm^tix^-^^^. zixmmmm^x:nz. m 

yk;^i^mcOt' y hU(BL) 8 1 1 t V- Kia ( WL) 8 

2 1 tmmt^hx\^^h. 

I 0 0 1 5 ] Z<7)Xo Mfnmmi:tii-^^->< ^ U ^/l- 

^mti^mmjz'? h v 9xmzm.^ru. mi s 

lZTf<'tXol,Z^ y-i r^'-\^S07 tTMRmTSO ] t 
c^mmm. V'-KI518 2 l-8 2 3(ctg^^il-Cl^ 
'! !VlR#^-8 U 1 (^.m^^U. V- KISS 2 1 
40 LXWm'^iV/^z\z -^ h'^S 1 1-8 1 Sipmii-^riX^^ 

[ 0 0 1 6 ] mimmzx o . v n g 

ii/:: y ^ - K J: t ;^ t U -fc: /U/;^'iMtf< c5 i'l . v - 
IS^t: h mzMMJk 8Et ^ t J: 0 T X- ^<50flf ^ 

[0017] 

mfm/mm. ^zh-^xi,. ^r-^ om # ft ;t m mzh^ ^ 
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\ 0 0 1 S ] ttz. W^^7Lm^^o^M-A'^Ahl-z^-)\,z 

[no 19] Lfz¥'>x. -^mwmmi. i.m<r>wM 

[ 0 0 2 0 ] s.tz , >t-v?6iWc7-)t. :i 1 riamWc LTfi. 

VALhW\ts:hixhmm^mimom^^t%iimk^\)^^ 
L ji; -2: {.'JfJt-f c i * i=l n'-j i -J- & , 

[ 0 0 2 1] 

[ m^m^-h t:>i-)'^ym ] -¥^zm<, msm 

H:: . m 2 wmiztm^ tLfzm.mimmFf- 1 . 
mKmimmmzim^ti. ip-^m i mmm^zmm^ 

[0022] zcxii '> lzm!&t^ix/::&m}mmi . 3? 
2W-\mi^mii&tlJz?^ 1. WX-^ -y -7->'^'-^r=St J; o-C 

2^?m*s(-:?iiti-i.'ibm?iittc,t tm- t -g. iii.--(/)SS.*wco,^ 
'.'c . miK^tihmMm)iim^i,zi(^Lx^-9 

yxmamm-f- 1 \m ^ ixtc m 2 ox i -1- y 

.t -> -c ■mfmsmmwf^m 1 4- '6 fz^y . mmmz -f- 

^iv'c ,'r- ii^* if!i'.)i'?'ii£iS'C'<?> hw.2 ff)>mm t 

[ 0 1) 2 H ) |-.,iii4<^f;"li(cJit':?< (Kr^gtHS-J^MW . ^zt 
.iff. 1 •v-;->-/-r.|=5y';v^'-^r^-Fj!if>:<i'l# 
0j '-ii 1- -y > > X .5' -Cif) .g. 1 <: L v \ 

10 0 24] z<r>X:>i,z, m 1 cox -'f <y ^- y /-r^ll5 L 
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8 

[0025] ±m>m\iizM^<msmmi. tzt 
iM, ^\(nx^ ',&yy^^%.if^r-XA> vi ••/ v^-f 

[0026] mi. «X-^ ■y'1-y'/^mtLXI,i. .X^'J 

•fc ;K7)r- s-iB # }i ;c. 5 mizm 2 mmzmMmi)\^\ 

-4- ¥(o^dKim-f}mzntm.x-'?i&''i&'±^x.^ 

10 [0027] ±mmm<,zm-s< msmmma . tz t 
m, w.2<r)x^ yi-yy'^-m-h^y^'^-Yttci.mt 

hyyi>X'?Xhh-Lti)mt 
[00 28] z<ni.o(.z, w,2<nx^ y-yy/^Wcl 

. X\iy i '4- ¥'^?Wi\^^ 1- y y i^xfomWM\tx 

ijkvy yyxf'&nmt&c t xmrnamimpi-^mit 

[0029] ±m*^m\m^< mss.imwu. tzt 
I «f . m.%.x ^ '.) -t ii'OMitti\»] -im 2 msMk y. -mr^ 
20 hx 'Azm\A^')'^''^ifmi'^ixx^^hzy^ifm.i t 

-j(ci!K.!§i-LTv^^i^c*'). iar);-i«i$rEM^^t?f»i.;y 

(ifitr OK J'ivu t h z t A' "rii(c=x ^, , ■! Mz ,k O , <^\>Si 

mm.x'mu^ ^v-t n-om ^mi *>^f}g t ^ ^ . 
[0031] -4mmzm':s<m.mmmmii, ^mm 
«ch , ^-^t^mm.\-jzm .1. <7)-//r"Kc:ii-#;-f & :) tci^ 
30 fiSt^tiitm .1 ^^Mfc . 1^; .1. mmmcr)±j,zm 1 «o-;j iftii; 
^^t^m 2£7j:^(ft]tzM7±-j-s ot 0 {znm^ixfzn'.im 
■m t . w. I mmm t 2 m-m^ t //xi&-r i 'mm h 
ir^T. m\mmtm2Wimbco\mzmitxm2m 
mm 1. mmmzwmi-& x 0 m^^nfzm.%:>( 
t <) -^ivt , w.2^mk<m .1 mm^frnttzw. 2 
mm(r>m2mmmzm:fhx -3 izB\>i^ixfz7i^ .1 

'10 'C )f?l)!t J i-L?^ 2 -x v -1- y t * f'Vu "Cv 1 & . 
[ 0 0 3 2] \:M^yiitt<mm^(.^miSii-hZ>icZ 

^ziim^ixtzW, 1. .y 'yyyWHzX-^X'mmi^ 

T . mK^ix^mMim^m^-i.zntx'r-9<r)^^ 

5«-mr;-T-i:tS^iSiiitm2(7)x^ y^J-y^m-ti oT 
50 m^i^»6<?)iSm^'"rfrgi:^l>/:;i6, mm^r-9i:m. 
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('iv/fis-i i-.(cif5ijic-? ix/^^Fi 1 c^)'j3iKtt«vjHi: . W, 1 f)'JijsfS 
[ 0 0 3 4 ] C<7) J: 0 tC, ffiMX^ 'J -t:>L'^f.Vilj)t-r.2.^ 

2 <')'m&mm<^mit'mimmmuz x x tcx 

[ 0 0 3 5) ^--^E'llKcy^oX ^Miilfi-i^Mta. m'fmm 
( mLt 2tiJ:.i7);i[S]!?t, 1 IXbCOmm ) CT)"^ h \) y 7. 

mimi^ixtz ( 111 X n ) ^ -tryi-'t , eim 

ISt . m'f\:^'t'^'^Mz:^]ibLX%mz&L-M\fcxx-A<- 

1 ) \-oyi^, 3 i^vi£*8 i: . mvA 'l-C^-f fc L 'C ffiii: 

Jn/-j ( ( 111 1 ) •• n ) moMA f.)X-f •■/ ^-> 

> fiiii t X V ••• h . figrA./ -t 'J -t , t^- '-' CM 1 i^i iiiiS 

.> ?r V iOjg 2 WMctCfcv , 

So ! > -ft V «og?5 2 #?i£l8 ^zMMMzmi ^ tiX 

1 > /;:. , m i i',) x -f v -j- >• -/^^mi . # c^.^-^^ 2 ig-fgjK t 

2 ^^vii^s > # V i/ja^ 3 #vi£ig b izMm^nzma ^iix\^ 

10036) zcni:, (c. tj^SdSl^ossr^^ t U -b/i^^-? 
|~ <) y xmzm. L , I- U ^x4ic(:MS*it?t;^. 

t 'J -t /Kci'-f ter & ,]; -) tern 1 wm. . 2«im 

^■5.t6«'i3i^3<§i-iil:l«^ffl;tL. ^'■5(c#A'(?)3c.5t7.-^ y 
-/- > /^^-fS m:t 4 c let "9 , irrE!f)ig,m X ^ u ^l• 
.'I & i'MfK L X -i"'- f ) S 2= 115 i ,J; M/* til L- i5r rr=Sr p 

I V h . J jiitKBjti s c t {c J; 0 . mm<r>m. 

'XkA K- I J -t Mzm 'i t T - $r t-afll" 6 d >: iMXk h t£ 

[0 0 37] \:M4immz:)&':i<mMmm.i,i. -tzt 

il) I- y > >y^ 9 X-h hZt im- it L t > . 



(6) 1tl?32003-208785 

1 0 

1 0 0 3 S J 0 iz , ■^rr^mizmv}^ t V -tiiip 

m.^rLtzmM!mm.i,z^) o -c t , .y, 1 ox ^ > 

n'SW'|^!fifb/;>"rfllr'C'iP)<'.., 

(00391 m:^mmzm-:s< mmsmii. tct 

;L(;f . m 1 c;).K--f •/^;-> /■f^Bi*<y7'/l---. n •/ \-^-9' 
10 (0040] Z<^}X d t . ^'fr^mz&y\.)( ^ 'J-tM)< 

mi^rifcm.%fmmm.iz$) ^xi. micox^ -1- >- 

^ 2®^E^(cW!fa:iBo*-|ti]c/)tl»SSr S /c*^ , 

'ffiti|£oil*>'oSii-«.x-^ ••/ -ryy^f-mim\'^^ctipiU 

20 (0042]::(7)J;dtc, ^ff^^-iKzKrvJf t 'J -t/l-'// 

LX^i.9'A -A- Y'K-^m\-'m< \- y y=yX90^i>ii 

• v^^mm< h y y>x 9 ^r&m-h z. t 

%ic'^mtip~mxhL, 

[0 04 3] \m^mVczm'i<mMmmij.3.. fzt 

W'1«l5i^ili^#'^«S12^^miKi:.Xi!x1-.?>,J: SJs^ 

30 

[ 0 0 '1 4 ] c c7),j; ^ . ^fi^7g;3;i|cm.>t t \i "tMp 

mi^ixrzm.mmsMMzhr.x t . lA'wsgm;^^ 

'?-co»^t*Kn*<3£^1-S J: 3 tcgEtaE^ixr V 1 1 J: 

0 . mtii m^^th m.<n>\mi ^ (r < hsjeI- & c t 
mztch, z<r>fzib, ■^m.mm^^xmi^-nm^'m 

[004 5] m-mmzmri< mmmmmM. fzt 

-mtti^'E\''\,zm«vhttchx rile. 1 iom><T:'j 
•t y^t ^ 2 oiarvx t ^)vumw.^ixx \.->hztip 

[004 6] Z^Xoiz. i'-JC^)r-9i{;imth&A 

to zcyr^!ifmimMmi:z'^^m'S:irr . mxicr 
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1 1 

[ 0 04 7) -^m]izM':i< mm?.mimo)mmx.-}j 

a« . 11 1 ^ /• n n ( m (i 2 - n 1 

>?.)■;' h ^'X4ic(cfiiiiffi^5n7t ( mx n ) 

nm.^tLi/-c ( m- .1 ) -^^(ommi^mb . fisr^.x^ u-t 

il-ICimLXms.^iTj:z ( ( m - 1 ) x n ) fflc^X^S 1 £7) 

X. rr'^comi m'm!:.^^c:i^2mmtiz'mmi<z 
2 i^iviiri! t '-' 3 amM t ^^icMt h m^^zh \, \ 

h . siMmmmi fizmii^ix. A^o#'.-<?jmi 

!• r.iv ivfi'ji '2 n/j a"-; 2 -^ix A -7 -;- >- /-^p-p] > *r 
tfii'xi.1dte.^ift!i^)f^ \^ t '.. X , n 2 m 
■.i2iSi? ) > iiiiiK it/c s^; I - n ( K (j I. t:J.. i.-. i . wt*') 
mi ) f jfl^ 2i^i-.lil«(cs^ I fr/yiftici&)A^ oX-&4.i 

^i/-t'NTtofsrv;< t ')^MZT—?-^mt'Msw, 1 

y rt . ( in - .1 ) -4s:«')m3ti?tiS8<?) d hi)'t,m.>Si 
^ixtzW,\^'fi ( K (i 1 1.:JI.± ( m - 1 ) WTcoB^ ) 

t . W, L. {"ii^fS 2 Wim:^ 1 o-^ji&i t (dix^coS^ 2 <7) 

■r ■■/ r(c^jV>'CT Ji^Jli^;^^cSm^ * U -t/l^-o 

[00 4 « J ■i(^)Xoi:z. ^mwmm^mmcrym 
iL^Ji&xiti. r-9<'m-^i^uzh-j-c-'X . 

0. z-r ■•/ rfc L-c , miR^ixfzm2mwzm^& tifz 

ik . -v. 2 (nx n- v 'j't L'C . % ]. (TiX ^ ■■/ y /#lvi* 
i-:t m'}ki.ixfzm:A:^ t U -t/l.c7.) -) hoM'n.O'Mtv* 

'J t /I. £?)-7--y S^flat ;^ix<;,, ■:.-7)W,2'J):Kn---, 
7 r.-t''mzii:txm'&i- Z.t\,z.l ') . MK?i-i.yta^2 

/)'',':•* /: -Si a. ,1; -lie's,- $-'":.(c.-i',)fii, iiflij-t 

1. -!>y2'mMi:-Si.^--^-hZ>Azl 0 , V b \) y ■M'k.\,zM. 

{ 0 0 A 9 ] 'mmu&-j< &mimm<^M^\\^ 

mi. innn9Utmi2VJ..tcom^, iKiUXhfJ^ 



7) mi32 00 3 - 2 087 85 

1 2 

IS ) crs' ]- [) y xm,~^mi^ixfz ( m x n ) mo)m\:'^ 
^ '.J -t/L-t , m\/- 1 ^::/KC5i;•f£;L■t^}•^-7•^cfiili:^i^ 

mix ^mzm. $ n . ip-^^ o -3 i mmoMiz 

WM^tltz (rn-1 ) *i^m32gm**i:. lSm><t'J-t 
;UC*;fI6LTSiIM?il?t ( (in - 1 ) x n ) 160^1 <?) 
.X ^ v ^ y j^-f^g t J fiii , t '.J ^L• ;K.i . <' c') 
35 1 m^mt «-<'<om 2^mi A^JE^I'&iiHMSfcfev^ 

10 r, #^o3^i^fEiii«-^«o?r52H??miai:rwj(c 

2 mim scorns mm t mm- 6 mmz a \ > 
X . ^^<Dt^2mw^t^<'<r)m3mmit izm%mz 

mi^ixXBf). -^hlz, m%;<'i[)-tii-coxixf'ix 

mi,zm%{mz\sm^hf^m2<r>x^ -y-hyy^^^t *-er 

VliifSS':) 3 ■hiP'ytmKQiXtzrP.K'u ( KLi l WJ.-. ( m - 

20 \ ) iiiTomm c»<i^].wim^i^(^. n-^i^)rf;2>.^fdWi 

.80 0M2!mmic\ti]^p--^X, imR<^ixfzm^i.;^=(:')-t 

ii&n Lx-&.&m-zt x^'^hhmntm^mi'.t 

'C I- > T - Alt ', 1-1 1 i?: .b L 'C V ^ a . 

{ 0 0 5 0 ] csoj; -3 te, ^mmmMfMmmm.^ 

mwm^'(Dmintm£^j:Mzfimmi^x o 
30 2mmm'\):.n^^m\ zcot^^zmti^ri^mmt. 

[0051] 

T. l2l5r#!i.fiL.TiWN-&, 
[0052 ] ( -mmBB I ) II .1. {i . *?£"Jioys/ife« 
mm 1 (cfotta T»?gfl^f-4?f*f^.r\ffi1f;5SiSwiul¥«t8i« 

40 ( lii 1- ) 1 1 1 - .1 .1 3'c. C«h- -y l-iSl 1 1 1 - 1 1 
( VV L) 12 1-12 3 t . Ifi] t < fy t-ISS 1 1 1-1 

1 3 timi. V- Ki« 12 1-12 3twmzmi/h 

m 3 •ii'flMT'*) I ri^ y h 18 ( D I.- ) .1 3 1 -1 3 3 
^ fiiii t 'C o ^, . 7 - !<• 18 1 2 1 - 1 2 3 ti , r - ^ l« 1 
3,1.-1 3 3i«li«rfi)tLTfcO, -Ji^Hzxmzmi^ ix 

[0053] ->4sM£coa«it::fc{tS-l^«i?6«;^2gi««?i, 

setmfSii, f y hia.i 1 1 3cm^izm\ cM 
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I 3 

'^^mB'f-f^ .1 4 1 . 1 4 2 (i . t: 7 b IS 1 .1. 1 1 1 
2 1-1 2 -^i'UV^n'^' v 1 3 1 - 1 S 3c^:)irfij(1g(C 

ri\2c^y^\lim§}}m\ 4 3. 1/1 /la. v-Kisi 2 1 

- ) 2 3:[^.J;c<T> v 1 3 1- .1 3 3 

[ 0 0 S -<l ] hi^ 111'- 1 1 3c7:)'?-ii'?-i'L.!: 7- 
KIK 1 2 .1 - 1. 2 3i^Til^il(J:. t 'J 't:/l'^•^^ LT 

T- 1 0 1 >: . S^2 ^ K \07t iMmzim^ 

.1 1 .1 3c^:>^tl^'tli: T'J hig 1 3 1 - 1 3 3 co-e 

iif im. m 1 ^7):^^^ H 1 0 6 Sr-zr ixmmjicm 

I 0 0 5 5] 1:^1 1 (I>n1M; :) ^initf^}miiJc$r?K'g«-&/'cy:) 

mum 1. 0 2c^)±iamji-i!^Mz^Mmmt (mjm) 
1 0 3 1 . ^c^mmRi^i^ 1 0 3c^:>±.izi\m-^ivrzm^^ 

( 7 -IfS ) .1 0 5 >: c^)^mmi^iz X o Tffiiiic S tiX 

.V. 'I'MR^j r- ] 0 1 c^y\'izim2a)y^ r^'- k 1 0 7 

/;vf;|j)c^iX'CJ:>0 . Cc^:)a*^2c^)yW.^- H 1 OTC'yrtC 

<^mi\}Mxh^''y^-v^ \ 2 ]jm\j^^ixx\^ 

I. •i.tz, t:'7 hi&l 1 l /ZTMl'^Tvl. 0 ].tm-?> 
t^^'j}'C^y)frmzi;x. t'-vhm] 1 1 ^')T-J3HC|"iy;-.>T®t/" 

<:>9^ 1 k 1 0 6mm^:>i\xh^ . f <^ts 

(Ci'^vrc.^;30®miT*Sr>''-/ M« I 3 .1. tim^ 

hx^^y^. zh^mmzminmwtmm^^ 

ixxy^'6. 

[00 56] \:Xl<yMmzX >9 . .1 o^o;^ ^ U -fe/l^T^^^g 

I'')) mAco:/^[)'tf\ymm^ixxnn. i^fz. 
W(c(i>7vLr<.v4-iv/V-FIS.l. 2 l -'l 2 3<^.Vffi(iWj 
i"l (?^i:if!i:ti^iJ;rn) (z*om%iL<^Xy('t\)'tii'imiil^iiX 

V ^w^mif I tz^m^^ ") xm^iL^^ ix\ ^fc 

( 0 0 5 8 ) , '3 \iZn^tX n ic , S?C> ^ 'J -tyl- 



(8) ^152 0 0 3-20878 5 

.1 A 

e a, s y t KftSlfilS M h a r d t ^pf y h lg 1 .1 1 i 
X2^t«>.J: 3tcTIVlR5}?^l 0 lipEM^ilXV^h. \z 
■yhJSl 1 HCXI'JJI 1 \ rx<^')}-niMZ\^:^P-oX'i\lui^m 

Uz^^h'^izii. f-y hisi 1. 1 c^ymEi'^)^^^^\t.ws^i' 
1 .1 ].X'']^-'rij\^>±^'^(^^^^^^ 

1 0 UcFUflii^a^-). C<7)fig>gc7)-A2'?(d:. lllllSlOO 

IXi^^c^tz^i^z. TMR^fM l 0 n^^J^^r^ 'j-)|3{i. -i- 
HoTW:^j(")(cSlic©fb^5ii^o LI. TiviR^;-T- 

10 1 0 1 H e a s y ^fbil^WH h a r 

d fcffl^rl) J; 3 Izmi^irfzm-^Ui. 7 V -immt 

-jy\^i:mi$^hfz^>(ommf)m< . m^z y o -im 
[0059] mz. iMmis^y^mmt^immm 
ducowc, m4'-ms^miLxm}\i-h. mAu. 

hv^Xi-l. TMRi^r 1 0 ]. a^::-f-^" ]" "I'M 
R^-f-1 0 1 biZr-:$^" 0" z . TiVIHJ^i' 1 0 1 c 
tCr-:57" 1" ^W^jA;^. $ f^tri^MRi^Ji^ ]. 0 1 b 

y^. iwiVh/g 1 (J 3 > V «; -/^ 1 0 5 ^:)mtMn/p 

-TrfT-cf)^o%;^^r--:5^'' 0" >L , KWrt^^^^t 
rr-.^" .1 ■' ti'l^. 

[0060] ti\ mAhXl/m5--m7 i:miLX . 

30 ^TMRm^'i^z'r-9 ^m^ismi)'^miM':>xm\ 
m5iz':i^txoiz. mi<y:>^^T'yrtix. mi 

^)fi£i^iffiiKj^gi 14 1, \ A2lzX f-y i i i 

([a4#?R{) , \z>y hmi I lizmisjpmih'itiz 

X->X. f'yM^l 1 im^)l-zm.Wr/pmr4-h. 'Ic^M 
mi. t'7 hmi 1 UifJ^iSLTEia^i'L/cTMRffH-- 
.1. 0 .1 a- c a)^il^'tl^y V -)i 1 0 5 a - c (T^mM 
i:K^-^itimz-\-j^^m^)X'h D > 7 \}-m l o 5 a 

'-cc7)itg>^j^W7t/i 1, 0 3 a.'-'C(y)m"rc)xw-mm.t 

40 ^ 0 . ^rT iVl Rm=r- 1 0 1, a— c (^Z/f- 9 " 1 " im h 
^iLttih. zo-yy^h^ TMR^^J-Tl 0.1 •Ar-'C.<?m%\ih 

[ 0 0 6 ! ] 12! 6 (C7lx1- J; :j (c , 55 2 c^);^. -y r >: L 

r , 1 .j; {/g^ 2 oymmmvk \ a \ , yaa^ hi 

V^X. ^i^'V HI I 3 l/;^/'^t--v VU\. 1 17\>;><l--|l 1. 
5 2T^-^-Vfl?nC.^'?yl/^tti?)®j£:^^?ffi (1214 # 
"(i) . Z<y:>t ^ . T>' -y M« 1 3 1 b MS 111^ 
^ 35 1 ^ H 1 0 6 B.^^zX'oXmk^ixXt^ 
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1 5 

Si'i /c^) . '1 c^yr M Rm-J- 1 O l. l:) .i: 1 0 
1 c t^':) 7 [) 1 0 5 biiXU'l 0 3 <■: ^OWIgi^OlilJif^ 
'^H TlShtig 1 U 3 b Jo.tD'^' 1 0 3 c<7)BJ-(ty;I"] fc¥rr 

[ 0 0 i, 2 ] W 7 (•c>}Vr<l; (c , m3<^).y.-r y L 

T , 1 :i'yXi/m2<ommm^fi \ 41. ] aa mi 

. ZC^)t^. Tx /hl81 3 2ht:-y hSSl 1 1 
> li . m 1 oy-f ^r- K 1 0 6 b (C J; o TS^i$nT:B 

0 . z(^)mi <r)yi F 1 0 6 b Lrmssi^^^ain 

(;]:. TMRSfs^- l 0 1 cy/tg^$il/;:ai^(::<7);^8Eiil> 

t:i^-> . L orx M .1. 0 .1 c ^'^y U -/i 1 0 5 c H^m. 

"^mm^'mxmvm i o 3c<7)is^k:;^[ftii:ixTO^ 

'{/^/ll^v ^ -a: ft t . ^1' M R^^' 1 0 1 c tCir- :^ " 1 " j)^ 

^5iih >j: V ^Z::^ . I :|v? J; 2 ^^O^^ -r -y TC::^:? ^ ' r IVl 

[0063] l:|J;;C J; 0 , '\mvm- \ 0 J. a^CT^- 
9'^ 1" TMR^Ff^-l. 0 1 blCr-^" 0" /;\ T 

[ 0 0 b A ] . 134 :^>.]: t/ias 2r#!!vi I T . T ivi R 

0 1 b(cli?^i^^^i^/^•r-:^c^J)^^^:^.;L^ia 
v^r.iif'UN-^. TiviR^i^-]' 1 0 1 \>\,z:^yb-ihtivrz'r- 

\ . 1. A A '^fili. '-T , f -y MSI 1 1 1 K^Sl 1 2 

^il-i:. (ia4#!K() . CC0>:^. V~F|gl 2 2^ t: -y 
M^ll 1 1 hfiTMR^MM 0 1 b(C.]: o Tigged ixT 

v^r;>/:^y\ TMR.5fM-i 0 1 b(7))irfi^ 

afl^iiifcTV^^-r-^ (" 0" ^fc/;:{r 1" ) 

-fbrUStlS^f^MJ-^-SCfcicJ; 0. TMRjg^i 0 1 btc 
'y< b ii i txfz T ~ 0 T-fc t!;^" 1. " X"h h irif 

WM'^ttsih. 'K^^m^mmxvi. TMR-if^-f-i 0 1 
b7){e^ii/;q.5i'^i::H4 1 o 3 hom'htmmm xhhfz 



(9) ^'92003-208785 

1 6 

[0065] vxL<^)X 0 iz . -4<'mwmi^<^y}Bm 1 
^K^mmi^mi^mmmmLizi^^^xu, i^mM 

bill. vliitciO, ■^\mmzm^^fzWj'^(^)Xoti:'/ 

[0066 ] ^^>. *3^J5gc?^l|?/t|c^:)^if^fV)|<h LT . 

10 -M82 2 l-223.>:f-v l>*82 1 1-2 .13^/;^- 

yy>'y.9 20Svi c ^ IX i'lX v ^ <^ . 

. Vyy'Jy>9 20S^x - c; C7) y h V - H 
JSl 2 2 .1 - 2 2 3 F y y>X^ 2 0 S a 

c^'):-?u;'^//>TMR^-T-2 0 1 a-cC')TSi(Ctgfei$ 

miwzifiti h mmm & ^ ^) i> 5> >- s^;^ :^ 2 o s a - 

c 00 N/0 F Fijf^tc J: ->xmmthC t J^Mfigi =5: 

[0 06 7 1 rmi^mmi) iaio-i2(i. -A-m^n 
20 (rymnmBm 2 izhi^ihT^mmi'Y^mmffKtmmmc^^ 

mxhh. }:jmm^om§Atmmm^zo 

10 0 6 8] ti\ m .1. 0 ip^Mxxmmmzr^^^x 

n^M.^zh-.^xiiX. t'«yh$«3i iiziv-ripm-f^Ai 

X^-^h. t'y VmtB L 1 ( 3 .1. 1 ) t/M LI (31 

.1 ' ) 0)2 '^^iPhWi'i^ixXh^) . Ci\h(^Mi-z h y v 
i/X 3 0 9 d ifmk^iiX I ^-^> . C 0) h ^ >'i;\;^ 9 3 
30 0 9 d^oy- KiliisSitioi't:^.:-?' -y F*«3 2 A (C 
fi^lT^^^-itv^-g,. ^fc/::. -r^-y h^«3 3 .1 -3 3 3^h 
:7 y ^ 3 0 9 a - c c^) y- h ^ T 0 . C 
^; F y y >x 9oy/- x -^Xlf F u- > ixxK f -y 
FfKT'*)^ B L I ( 3 1 .1 ) ^/B I. 1 ( 3 1 1. ' ) C 

[0069] <%\z^ laiOHai. 2tr#K'LT, ^l^^te 

^[TiHSItl. TMR^rr-3 O l a^^ir'-^'" 1" 
40 TlVlR3g^3 0 1 b(Cr-:5'" 0" TMR^g-T 
3 0 1c ^Ct-^'" 1 " ^«^aOJ*f1^^&WLTiWi 

[ 0 0 7 0 ] ^-r. 121 1 0 tc^l- J: o^Z.%\ 0)Xn' 
rtLT. F^yi^X^BOgd^ONfHI^^Hi-, t'y 
FI8T-#>& B L .1. ( 3 1 .1 ) *^r:»/B L 1 ( 3 1 J. ' ) 

ix/::TiViRS^i^3 0 1 a'-ctCr-:5'- 1' iMm^iv 
^'i^. I^'.^h^. Vyy'JX9'3i)9'<x'--cAtOV 
50 Fm^.tL'C^i<. 
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( 

1. 7 

[ 0 0 7 1. ] mz . m I 1 I^ZTf.i'X 1 (C , W>20:iy.y"y 

hUX'hl^/?^ L 1 ( 3 1 1 ' •) 1 (311) 

\:Z\m?oX:}k^'\\3 5 2-C7{^-}^mz^^}V:?.Wy^^i(i 
■^4-. C J; 0 . T M R-^'M-- 3 0 I b h .t If 3 0 1 c (c 

V\ on 1 ^^^.^r -v ricioi. nEte^ii/;: T M R.5}i^' 3 0 

V -7 > > -^309 d(iO I- Fms.>: L Xh< . 

[00 7 2] ^/-.t::. Bll 2 9 1:: . g^3^)Xr 
•vr-hL'C, h^>'>'-X^3 0 9ba:ON!lf1:$ii:, t:' 
•y hJgTih-S B L 1 ( 3 1 1 ) iPh/B L 1. ( 3 .1 

1 • ) \.z\^ir-jX^\^3 5 3''(:^<^'})\f^^zj^)i'X^oy^ 
iiik'dvi'. Z.-MzX'0. TIVlR§^i^3 0 1 c\^z-r-9" 
] " im^^Lttih. CO^it^^. TMRSJi^3 0 1 ^ih 
Xl<3 0 1 hi^zm'&thtmo')\z-/ H%3 1 1 (c(im&S 

+a$iX?t: TM R?fM-3 0 1 aio.j:J/'3 0 1 h<D'r-^\t 

0 Q a . 3 0 9c, 3 0 9 d iiO P F^ic/iS<b LTiD< . 
[00 7 3] U KIC.I; 0 , TM R-St-T-3 0 I aiCr- 
5^" 1" /0\ TMRS^H' 3 0 I h\:Zr-9" 0" T 
M R r 3 0 1 c r - 9 " 1 " ^ jLtix?;>. ^: 

[00 74] W_L^^).l: :Hi, :1'^^W)y^j5fe^',>il^®2Ciffi 

mc^)^mmt ix , 121 1. 3irz^^'-^\io'^>\i]m^\iimi 

rai/^. ^Scif^f^iriJ:. V- KS«4 2 1 -4 2 3 > f 
{ • 4 1 I <b Jp h y y 9 A \ 0 a c i\ LX t^M 
^ riT V ^ ^ . X n mmiCl>i. . hyyJXfA l O a - 
<^')y-bi/p^y-\mA 2 ].'-'4 2 3lC^mi!^tl. hyy 
'J 'A 9 A .1. 0 cx-^'oOT-yV^ 9ipTmvm-A 0 1 a— 

coTfmim^i^fi. Yv^ymm^^ixh. m-j^zx 

9 A 1 {)3^'c{zi.-,xmm'-^-hZhiP^mt'^;s:h. 

[ 0 0 7 5] ( mmm^3 ) ei 1 4 a . -Amwmw. 
■mm 3 {z'my^y^mw^Pt-mmm&mmi<^mm 

[ 0 0 7 6 ] 12! 1. 3 {z^Ys-^'X 0 {z , -4^y^J£c7.))f^tg(ciott 

A^wm^^mk^m^^^imm^ . t- - vmzii— np 

X\^h. t'-y MSmB 1. I ( 5 1. 1 ) >z/\^ L 1(51 

1 ' ) o^2 A<-}phmk'^ixX i-^ 0 , Cii hO)mz V y y 
>y.95 0 9 d ipti^^hrc o<o . z,ayhyyi^\y^95 



10) t^f|?S2 0 0 3~2 0S7S5 

1 8 

0 9 d^)y- h(i. CTi^iSttr^iifcTx-y M85 3 A iZ 
fmi^ixX\^-^i>^ 7- m5 2 1 -5 2 3 t B L .1 ( 5 

1 1 ) tc^:f\mzi^. mi<^mMy<'tv^fi'^Wif&i'hT 

MR-^M-5 0 1 a--cmm^tlXhn. '7'-K^5l5 2 
1-5 2 3 t/B L 1 (511' ) t<^)\l\\Ui, S^2^^ 
m;^^U-t:;l'S:ftM-^-'^T[VlR5}H'5 0 1 a' ' 
V g^; 2(7)g?.5ri>{ t U -t/l-ir fiWtr^ r 
!VlR^T-5 0 1 a ' -'C ' C^mnLM 5 0 2 a ' ' (P-) 

10 -T 5 0 1 a - c m]jm 50 2 a - c C7)lKfWn"l t [nj t 

-;ri"i>:*'i:oTi-^-^)c '^fz, 7-V7 hl^^5 3 1 --5 3 3ii 
h y y 5^ 5 0 9 a - c c^) h t^lg*^ i'l t 0 . 
C c7) h ^ y S/X 5 0 9 a - c y-X;'s J: H l- "f >' 
•/;^'^il'e'ilh^y hiat' J)-^ B L I ( 5 1 1 ) t/B L 1 

(511' ) {zmt^tix^-^h. 
[0077] Ajmmzi. 0 . -4^mmmm 3 i^zmh 
^mm.^-mmmiwmmx'^i. Ty\ Rm~f-5 0 2 a 

— ch. .IfLf^TMR^T-5 0 2 a-'C h^ilSrliX-rTM 
R-^^502a' -c' b\^ZX'oX{WimU'^\rc<i: 
20 -g>^c^), l^rffl^I^i^tCg^^^'S^m^iO'ffKtCTIVlR 

[ 0 0 1 8 ] \'3!^oy^W?M]% 1 3 \iZ'i5 \^X\it. 3 \\ 

3 wMmmmm'^i- ^ f^iirn l x mm ^ mx rz ip . 

mzic, ^ X . !K 1 mm^c^)'! h $r t:' v MS . 2 ^S^vlv^* 

Lt::/pZixiim±^W-f^i^coX:h^ . {iimVh'C 
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